Background: Cancer prevention and screening guidelines are ideally suited to the task of providing high-quality benefitharm information that informs clinical practice. We systematically examined how US guidelines present benefits and harms for recommended cancer prevention and screening interventions.
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(or group of individuals) (3) . Unless the absolute risks of both benefits and harms are effectively communicated, one cannot determine whether the treatment has a clinically meaningful effect or whether the potential benefits outweigh the potential harms and burdens. Relative risk reductions are less informative for the care of individual patients. Moreover, patients, physicians, and policy makers perceive relative risk reductions as larger and more persuasive than the corresponding absolute risk reductions (2) . Accordingly, a consensus exists about the importance of presenting absolute risk information in reports of randomized trials (4, 5) , in reports of observational studies (6) , in clinical practice guidelines (7, 8) , and in patient decision aids (3, 9) . When the potential benefits and harms of medical interventions are not presented in a balanced fashion, testing and treatment decisions can be adversely affected (10) . This may then lead to inappropriate physician recommendations and result in either underuse of needed and desired care or in overuse of unnecessary and unwanted care.
Arguably, clinical practice guidelines that review and rate the quality of evidence before making practice recommendations are best suited to providing this essential clinical information. The Institute of Medicine's standards for guideline development identifies that "a clear description of potential benefits and harms should be provided for each recommendation in a clinical practice guideline" (11) . How these important clinical resources present benefits and harms has not been previously evaluated. In order to determine whether cancer screening and prevention guidelines present the benefit and harm information clinicians need to make decisions-in the format that best promotes clarity about the occurrence of important outcomes (ie, absolute effects)-we systematically examined how guidelines present benefit-harm information.
Methods
The rationale for expecting that potential benefits and harms be quantified in comparable terms (as absolute risks) is particularly strong in the context of recommendations for the use cancer screening and prevention services in healthy populations. Evidentiary standards are high in this context (12) . Thus, high-quality data on potential benefits and at least some of the important potential harms is reliably available for these services. Accordingly, this review focuses on how benefits and harms are presented for recommended cancer prevention and screening services ("positive recommendations").
Guideline Selection Strategy
We first identified all United States Preventive Services Task Force (USPSTF) guidelines related to cancer screening or prevention. We excluded USPSTF statements rated "I" for insufficient evidence and statements focusing solely on counseling or children/adolescent populations. We also retrieved the most recent guidelines from several other prominent national organizations making recommendations on the included USPSTF topics, including: the American Cancer Society (ACS), the American College of Physicians (ACP), and the National Comprehensive Cancer Network (NCCN). We next performed a search within the National Guidelines Clearinghouse (NGC)-a comprehensive database of evidence-based clinical practice guidelines maintained by the Agency for Healthcare Research and Quality-to identify all additional discrete US guidelines making recommendations on the same USPSTF topics. The search strategy is detailed in the Supplementary Methods (available online). As for the other guidelines, we excluded guidelines within the NGC if: 1) the guideline merely duplicated or referred to other recommendation statements; 2) the guideline was not relevant to a specific USPSTF-covered topic area; 3) the focus was solely on behavioral counseling; or 4) the guideline stated there was not sufficient evidence to make a recommendation for or against a preventive service. All searches took place between November 20, 2013, and January 1, 2014. We reviewed any updates to the guidelines included in this review as of July 1, 2015.
Selection of Specific Recommendations
Two trained research assistants (ER and DC) reviewed the eligible guideline documents in their entirety, including abstracts and online appendices and tables, to abstract each specific recommendation within the document. A guideline document could contain a number of specific recommendations. Each of these specific recommendations identifies a particular action the guideline group recommends doing or not doing within a population. The PI of the research team (TJC) then reviewed each recommendation to ensure that only discrete statements about a specific intervention for a specified population were included. The research assistants were instructed not to include recommendations for populations designated as high-risk based on specific personal or family history risk factors (eg, screening for colorectal cancer in patients with inflammatory bowel disease). As stated above, the focus of this study was to understand how both the benefits and harms of a cancer prevention service are presented for recommended services. Accordingly, we included all discrete recommendations for the use of the preventive service in a particular population ("positive recommendations"). Those that recommended discussing the benefits and harms of the service with patients were also included as "positive recommendations." We excluded negative recommendations (discrete recommendations against a service). In contrast to positive recommendations for the use of a preventive service in a healthy population, negative recommendations were considered inappropriate for this review for two reasons: 1) it seemed unreasonable to require that harms are quantified for preventive services where there is adequate evidence suggesting very little or no benefit; and 2) there may be a good rationale for recommending against preventive services that does not require a clear understanding of how benefits compare with harms (eg, not an important enough population health problem).
Data Collection

Data Extraction and Management
The full text of each eligible guideline-along with all associated appendices and tables-was downloaded to an online storage site (Zotero) for abstraction (https://www.zotero.org/ Accessed January 10, 2016.). Because guidelines often appear in multiple forms (eg, as a summary in the National Guidelines Clearinghouse, as a document on the developer's website, or as a published manuscript within a medical journal), efforts were made to find the most complete guideline document available. The goal of this study was to evaluate how benefits and harms are presented within guideline recommendations that are written to directly inform clinical practice. Thus, we did not assess the way benefits and harms were presented in any separate evidence reviews undertaken by the guideline developers.
The two research assistants used a standardized form to independently retrieve both quantitative and qualitative data from each specific recommendation and the guideline overall. Then, TJC reviewed the abstracted information to check review at Washington University School of Medicine Library on February 25, 2016 http://jnci.oxfordjournals.org/ Downloaded from the accuracy of the coding. Differences in how the data was coded were highlighted and resolved by three members of the research team (ER, DC, and TJC), consulting the guideline document as needed. The following reflect the types of information abstracted in the review.
Information About Incidence of the Target Cancer
We included whether the incidence of the target cancer (over a specified timeframe) was presented. If presented, we identified whether this risk information was presented with or without a denominator. We also documented whether life-years or quality-adjusted life-years lost because of the target cancer were mentioned.
Information About Quality of Evidence
Using National Guidelines Clearinghouse documentation, details from the guideline documents, and, if applicable, any guideline development procedures documented on an official website, we identified: whether a systematic review was completed before the recommendation process, the methods used to analyze the quality and strength of the evidence, and whether there was an explicit rating scheme for the quality of evidence and strength of recommendation.
Information on Benefits and Harms
Only statements about an improvement in clinically important outcomes (ie, improvements in morbidity or mortality) were included as information about the benefits of the cancer screening and prevention services. Statements about the accuracy of screening, for instance, were not counted as a discussion of benefits. While screening test characteristics such as sensitivity and specificity are important, this information alone is not generally accepted as evidence to support a policy of screening (13) . Any statements regarding negatively valued attributes of the screening test or preventive treatment were coded as harms (14) . We then coded whether benefits and harms were quantified if mentioned, and, if quantified, whether the data were presented using relative risk or absolute risks. All of the following formats counted as a measure of absolute effect: number needed to invite/screen/treat/harm, natural frequencies (eg, x in 1000 or 1 in x), absolute percentages, and number of life-years or quality-adjusted life-years gained per population. The exact text within the guideline regarding all benefit and harm information was abstracted for qualitative analysis and error checking.
To provide information about the accessibility of benefit-harm information, the location of this information within each guideline was recorded.
Analysis
We used descriptive statistics (eg, means, standard deviations, frequencies) to summarize the guideline data and how the risk/ benefit information was presented.
Comparability Rating
Each guideline received a "comparability rating" based on how benefit and harm information was presented. This served as our primary outcome. Recommendations presenting absolute effect information for both benefits and harms received a "comparable" rating. "Asymmetric" ratings were given when the information was presented in an uneven fashion. This occurred for the following reasons: 1) because a recommendation for a service was made without mentioning what the potential benefit might be, 2) because the benefit was mentioned but the possibility of any harms was not mentioned, 3) because the benefit was quantified while the harms were mentioned but not quantified, or 4) because the benefits were quantified in terms of a relative risk reduction while the harms were quantified in terms of absolute risk increase (mismatched framing) (15, 16) . "Incomplete" ratings were reserved for recommendations where: 1) benefits and harms were both mentioned but neither were quantified or 2) both harms and benefits were provided using relative effects only. Because presentation of benefits and harms is just one aspect of developing high-quality clinical practice guidelines, these comparability ratings cannot be used to make an overall assessment of the quality of a guideline. The number of US guidelines available was not large enough to allow for extensive statistical evaluation of factors associated with a higher or lower comparability score. However, we tabulated the primary outcome by guideline type, guideline year, and target cancer to evaluate for any patterns that might emerge.
Results
Positive Recommendations Reviewed
Fifty-five positive recommendations were identified within 32 guideline documents that met inclusion criteria. These guidelines included a variety of different cancers and recommendations for screening and preventive services ( Table 1 ).
Presentation of Incidence
The incidence of the target cancer over a specified timeframe (typically over one year) was mentioned in 50.9% (n = 28) of the recommendations. Only 10.9% (n = 6) presented the incidence as a proportion (ie, specified a denominator). Similarly, a mere 10.9% (n = 6) of the recommendations quantified the importance of the target cancer in terms of life-years lost because of the cancer.
Presentation of Quality of Evidence
Sixty-seven point three percent of the recommendations (n = 37) were informed by a prior systematic review. The majority of the recommendations included an explicit rating scheme for the 
Presentation of Benefits and Harms
The proportion of the time benefits and harms were mentioned and quantified, and the proportion quantified as relative and absolute effects are depicted in Figure 1 . Overall, 25.4% (n = 14) of the recommendation statements failed to mention what the clinically important benefits of the cancer prevention might be while 29.1% (n = 16) failed to mention any potential harms. There were no notable differences in the locations of the benefit and harm information. The majority of the time both benefits and harms were found in the text of the main guideline article if mentioned (71% and 64% of the recommendations, respectively).
Comparability Ratings
The proportion of positive recommendations with comparable, incomplete, and asymmetric comparability ratings is depicted in Figure 2 . Among the 55 positive recommendations, 30.9% (n = 17) received a comparable rating-presenting absolute effects for both benefits and harms so that the trade-offs could be directly compared. 54.5% (n = 30) received an asymmetric rating and of these 30: 14 made a recommendation for a service without mentioning what the potential benefit might be; four mentioned the benefit but did not mention the possibility of any harms; eight quantified the benefit and mentioned but did not quantify the harms; and four quantified the benefits in terms of a relative risk reduction (thus showing a larger risk reduction) while quantifying the harms in terms of absolute risk increase (thus showing a small risk of harm), a practice known as mismatched framing (15, 16) . Finally, 14.5% (n = 8) received an incomplete rating. No cases were found in which both benefits and harms were reported as only relative risks, resulting in all incomplete ratings because of the fact that both benefits and harms were mentioned but not quantified.
The complete list of specific recommendations reviewedgrouped by comparability rating and cancer type-is presented in Supplementary Tables 1-3 (available online). Table 2 presents guideline recommendations on breast cancer screening with mammography as a representative example because different guidelines on this topic received asymmetric, incomplete, and comparable ratings. No clear patterns in ratings emerged based on the year the guideline was produced. Our power was limited to detect statistically significant differences across different guideline groups.
Discussion
In this systematic review of recommendations for cancer screening and prevention services, US guidelines typically did not provide information on benefits and harms so that they could be compared. In fact, 69% of positive recommendations either did not quantify benefits and harms or presented them in an uneven manner. Fewer than one in three of the positive recommendations received a comparable rating, presenting absolute effects for both benefits and harms so that the tradeoffs could be directly compared. If patients and physicians have inaccurate perceptions about the magnitude of benefits and harms from cancer prevention and screening, it may be, at least in part, because the essential information is not readily accessible in important patient-care resources.
The USPSTF has a rigorous and highly transparent process for developing guidelines. This process includes developing an outcomes table that contains quantification of absolute benefits and absolute harms so that they can be compared (to aid determination of net benefit for Task Force members) and a (17) . Perhaps as a result of this process, five out of six USPSTF guidelines reviewed presented benefit and harm information in a comparable fashion by our criteria. Nonetheless, the USPSTF often did not present absolute effect information in a way that aligns with current recommendations for optimal risk presentation, such as using a consistent denominator for all outcomes (eg, x in 1000) (3) or summarizing numeric outcome information in a consistent format within a summary table (7, 8) . Overall, the way benefits and harms were presented was quite variable across the guideline groups we reviewed. Presentation of benefits and harms may be an underappreciated task in the writing of current guidelines on cancer screening and prevention. In addition to guidelines, clinicians may also seek out online pointof-care resources to inform clinical decision-making. Thus, we also reviewed benefit-harm presentation in two popular pointof-care resources, UpToDate and DynaMed, to explore the extent to which these resources attend to the task of presenting benefits and harms. At the time of our review (01/2014), three out of seven UpToDate articles and five out of seven DynaMed articles reviewed (regarding similar cancer screening and prevention topics) received "comparable" ratings.
Presenting high-quality quantitative estimates for the magnitude of benefits and many of the important harms is possible for the cancer prevention services we reviewed. Thus, our findings led us to consider potential contributors to the lack of clarity in discussing benefits and harms. One reason may be a belief among guideline developers that recommendations should be as simple as possible. However, that reasoning does not justify omitting this information from the text and appendices. Another reason might be a fear among guideline developers that too much transparency about the magnitudes of benefits and harms may lead individual clinicians and patients to decide against utilizing a preventive service when guideline developers believe the service is valuable. However, this would run counter to informed consent and a guiding ethical principle of medicine-respect for the individual and their autonomy. Moreover, in cases where the magnitude of the benefits is large and the harms very small (such as with HPV vaccination), transparent benefit-harm presentation could increase uptake. Finally, there may be a belief that from a population perspective any cancer screening or prevention service with a statistically significant improvement in mortality is worthwhile. Such reasoning makes clear presentation of benefits and harms unnecessary. This reasoning also implies that clinical judgment about whether the mortality benefit outweighs the harms is unnecessary. Unfortunately, difficult judgments about net benefit cannot be resolved through statistical significance testing (18) .
It is important to note the relatively recent shift in communication about the benefits and harms of cancer screening (19) . Certain harms such as false positives, incidental findings, and overdiagnosis are increasingly recognized as important factors for decision-making in the cancer screening and prevention context. The National Cancer Institute recently issued its first "patient and physician guide" on lung cancer screening (http://www.cancer.gov/newscenter/qa/2002/NLSTstudyGuidePatientsPhysicians Accessed January 10, 2016.). This guide strives to present the benefits and harms of lung cancer screening in a format that allows for easy comparisons, facilitating informed judgment about the trade-offs. More broadly, the GRADE group now recommends that guideline developers present absolute effects for important benefits and harms within a standard "summary of findings" table (7, 8) . The guidelines reviewed in this study were largely written prior to these GRADE recommendations. It is possible that future cancer screening and prevention guidelines may put more emphasis on the way benefits and harms are presented. Ideally, our study will motivate guideline developers to consistently include outcome summary tables similar to the ones the GRADE group recommends.
Our findings align with other work that has reviewed how benefit and harm information is presented in other domains. News stories about cancer screening tests often dramatize benefits while ignoring any potential for harms (20) . An analysis of the content of 409 direct-to-consumer cancer center advertisements found that treatment benefits were mentioned in just 27% of the advertisements and only quantified in 2% (21) . Harms were rarely mentioned (2% of the advertisements) and were never quantified. Furthermore, the presentation of benefits and harms in medical journals does not appear to be dramatically better. Among 359 articles in five high-impact medical journals, absolute risk information was presented in just 26 (7.2%) articles (22) . An analysis of 119 systematic reviews in high-impact medical journals found that roughly 50% failed to present absolute risk information (15) . Among randomized controlled trials of cancer screening, harms are rarely quantified (eg, only 4% of 57 trials quantified the chance of a false-positive finding) (23) . It is reasonable to expect more transparent benefit-harm presentations in clinical practice recommendations. Indeed, an argument can be made that transparent presentation is even more important in the guideline document than in published evidence review reports that might support guideline development-because it is the guideline document that explicitly aims to inform clinical practice. Yet, benefit-harm presentation is often overlooked in current guidelines. Clarity about benefits and harms would promote more accurate perceptions about important outcomes (3, 9) and support clinician and patient decision-making regarding whether an intervention is appropriate given the context and the patient's preferences (3, 24) . A summary table of the absolute effects of the intervention could easily be included as part of standard recommendation statement templates.
Though our study represents a comprehensive review of US groups making patient care recommendations about cancer screening and prevention, there remain limitations. A "comparable" rating simply means that benefits and harms are presented in a format to allow potential comparison, while incomplete and asymmetric ratings mean that such a comparison was not possible. Thus, our study focuses on just one component of what is necessary for developing a high-quality guideline (11) . The comparability ratings used in this study cannot be used as an indication of the overall quality of a guideline. A good comparability rating could be associated with low overall guideline quality and vice versa. Making a recommendation is complex and requires multiple judgments and a systematic and transparent process (11) .
Prior to quantifying estimates of absolute effect for different outcomes, guideline groups must identify what the important outcomes are and determine the quality of evidence for each outcome. Determining estimates of absolute effect for each important outcome is a critical next step. The focus of our paper is how guidelines present these outcome estimates. Estimating the absolute effects of any intervention is necessary to determine whether the benefits outweigh the harms, costs, and other disadvantages. Nonetheless, estimating absolute effects for important outcomes may not be a straightforward task. In the context of screening tests, quantifying harms that occur downstream from the test itself may be particularly challenging. In some cases (eg, cervical cancer screening), instead of comparing no screening to any particular screening review at Washington University School of Medicine Library on February 25, 2016 http://jnci.oxfordjournals.org/ Downloaded from interval, it may be more important to estimate the potential gains and risks of more frequent screening intervals vs less frequent intervals. If outcome rates vary considerably across groups, such as rates of harm for different age groups, current recommendations are to present the range of possible absolute effects across the groups or, alternatively, the absolute effects for each important subgroup (7). In rare instances where an intervention's benefit is known to be large and harms are felt to be "no more than small" (but difficult to quantify precisely), some might reasonably argue that quantifying the harms may be unnecessary. On the other hand, we believe that even in these cases it would still be good practice to estimate what "no more than small" means in quantitative terms. Commenting on how groups should move from outcome estimates to making a recommendation is beyond the scope of our paper. Nuanced judgments are required to move from outcome estimates to a concrete recommendation (25, 26) . This paper focuses on how benefits and harms are presented to clinicians. An in-depth discussion of the extent to which clinicians should present numerical information to patients and how best to communicate this information to patients is beyond the scope of this paper. It is often argued that patients do not understand numbers and thus it might be better to avoid providing risk information as it might be too confusing. However, there are many articles that have provided advice on how to make complicated risk statistics easier for patients (and likely their providers) to understand (3, 27) .
We did not independently assess the quality of evidence supporting quantitative estimates. However, we did find that the majority of guidelines (67%) were supported by a systematic review and that most guidelines had explicit criteria for rating the quality and strength of evidence (64% and 73%, respectively). Also, ensuring that estimates were provided for all important outcomes was beyond the scope of this review. For instance, we counted the benefit-harm presentation as "comparable" if one clinically important benefit and one negative attribute of the intervention were quantified as absolute risks. We did not assess whether all substantive benefits and harms were quantified. Our rating method was chosen intentionally so that our review gave a best-case scenario regarding how important benefits and harms are presented in guidelines. Full transparency about benefits and harms would require that estimates for all important outcomes be provided (along with the degree of certainty in their magnitude), that all of this information is presented in an accessible location, and that any language describing benefits and harms is also balanced (7, 8) . If a guideline failed to receive a comparable rating using our method, then it would also fail more rigorous standards as well. We recommend the use of "summary of findings" tables, an approach proposed in a series of papers from the GRADE guidelines group, as the best method of summarizing and presenting outcome information. Unfortunately, none of the guidelines we reviewed summarized findings using this approach.
Of particular concern are guidelines that are asymmetric. Four of the 55 recommendation statements we reviewed presented the benefits of the intervention in terms of a relative risk reduction (larger number) while presenting the harms in terms of an absolute risk reduction (smaller number). While it is not likely this was done to intentionally mislead, this practice nonetheless mischaracterizes the trade-offs (28) . Similarly, 22 of the 55 recommendation statements presented only the numerator regarding the incidence of the target cancer (ie, "In 2013, an estimated 232 340 women in the United States will be diagnosed with breast cancer and 39 620 women will die of the disease").
These large numbers do have some population health relevance. However, they can lead to a misperception about how likely an individual is to benefit from an intervention when the denominator is large (29) . Using incidence rates is much more informative when proposing individual-level patient interventions (ie, "The age-adjusted annual incidence rate of cervical cancer is 6.6 cases per 100 000 women").
Although absolute effects are difficult to know precisely, firm recommendations should not be made without guideline developers and clinicians at least estimating how big the absolute benefits and harms are most likely to be. Groups recommending interventions for asymptomatic individuals should strive to clearly present absolute estimates for the chance of benefit and harm. The GRADE approach for creating summary of findings tables within guidelines-which includes how to present measures of absolute effect for both benefits and harms-could help standardize this task (7, 8) . Without access to transparent risk information on all clinically important outcomes, clinicians and policy makers cannot properly judge the trade-offs (10) . Moreover, without such information clinicians cannot fully engage patients in true shared decision-making (3). 
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